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(54) Title: MICROUTHOGRAPHIC ARRAY FOR MACROMOLECULE AND CELL FRACTIONATION 

(57) Abstract 

A sorting apparatus and 
method for fractionating and si- 
multaneously viewing individ- 
ual microstructures, such as free 
cells, viruses, macromolecules, 
or minute particles in a fluid 
medium. The sorting appara- 
tus (20) is composed of a sub- 
strate (22) having a receptacle 
(24) located therein, the recep- 
tacle (24) having sidewalls (30, 
31) and a floor (28). An ar- 
ray of obstacles (38) is portioned 
within the receptacle (24). A 
transparent cover (36) overlies 
the array of obstacles (38) to 
cover the receptacle and afford 
visual observation of the obsta- 
cles. Electrodes (40, 42) may 
be positioned within the recep- 
tacle (24) to generate an electric 
held in the fluid medium in the 
receptacle in order to induce the 
migration of the microstructures. 
Migration of the microstructures 
may also occur, for example, by 
hydrodynamic field, an optical 
field, a magnetic field, a grav- 
ity field applied to the recepta- 
cle. The obstacle of the array of 

obstacles may be of various shapes such as round posts, rectangular bunkers, or v- shaped or cup-shaped structures. The arrays of obstacles 
are formed of a predetermined and reproducible pattern, and can be reused. Methods for manufacturing and using the apparatus are also 
claimed. 
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5 * « 3 © « W3fc » » *: B 5 i: * * »«B«iS«:*siB?>J3 8 ilo-C»fft5« 
lc«,li3-*-5fc«><z>*-r y^^St U-cro«tBt>*fci-. # — * !> s' 
^3 6 , # o*5 5 s»^»»T»»*t«- t*tH**. ■< ^ ? * * <P7 re 

*ISiSw-^<o3lt6«tf>#Sfc#»K«fc*vtf, E # 3£ fi 2 0 <d «fc 5 E # £ B 

}*»KJ;9, I-OIK3 2i)>6g-elf 8 4K, Xttm-<DtSU 3 4 b% 
- (D *g gfl 3 2W<SIti-*M-eifttt:^*SrjiCr^fi : -t-5J: 9 lc»»l«ji#*rlbfi£« 
S . DNA»f©J;9<{v^txt)ife^fc{Sii*il*tt< 7"7^ffi^r6jrtT 

& »£|6]«t-CSftix 6J: p lc ® jg & ft S . 



(18) 9-5 04 3 6 2 

-«t LTloR)g6!)ttt4< , I-<t)«S40li, 0 2lw33^-C, g £ Si 2 
4©S-©fflfi!3 arttfifiSil, Hl«)«g42tt > SSSS2 4<DSg~OigS6 
3 4 iz&m. Z tlT ^ Z . £ *t 6> SB — «>«S4 0Stl t $roeS4 2 lt< -fcco«-* 
*SlfS2 4 *>&U2 8 CGE^iifti^I^ h y y «: « *. T V> 5 . # S ft IS 16 

i-»tfi4 oiw^t^ittts-*. m~ co mm 4 2as^9^«s:w-f- 

9 4 4 % Xtt^fflffi©«S^f-©«I 4 0 t fr©f S 4 2 
i©BIK:eaWClB^$iitv>5. :H tg-RVS-OfS 4 o, 4 2<oKli: 
36 £ £ ft 3 H: , iS «E "C *> 5 # , ^y^y4 4JCf^^.-CS!«E<D«SCSrffi«-r<5 

»fttii 5 »-a«l*ix5»i(ffl«iStt:^DNA-Cfc5»^, £ 3& SS 2 4 <D m 
IfOSStt, «0.1V/cm»i»!llOV/cmfflt51l:i!i5. 02tf>#jgfcHi£ 

. BStSijlC, EM38I1, SS5§2 4Wilcat2 8A»baLSci-5««:cDi** 
fr3 9 S;IttV>5. @ 3 Ctt, J6S«:3 9)5Sli^i5-CIO^-!i/^-y|C 

o 

Htt, S^S2 40HE8B2 8IC»LTii[A<0*lRHCiWfebfcfc«)t?S>2). 

# 3 9 » Br£ro#«£res<*!tt, B^»*SSfl:3 9^e^»$tirv> 

5 „ S3SS2 4 © IE & 2 8lc*tLTil[fttJ:Sa^Lfct^<DE?ij3 8 »r B ft w g| 
8t5i6S#3 9RflO*-i-*;!>s, BE 3?0 3 8 »fiS#3 9 C J: 9 S fitt C)gfi8 S 




(19) #$¥9-504362 

WZ.t£. 4SriCt^fft5 ft « 3S *s . D N A # , * -< /W- * & t* » 

5. DNA»f«!»fft6a&. t©»lE«S ( li 1 jfcO.Olw m»I20.0M m 

. oi ^ m jb mmi. on m (o mw -e *> -a . *s.s«o«jsa^»*T-r * a-K^rer* 

. ft 1. On m 75 Mft SO. Qu m CD ftl f*j T? *> 5 . 51 £ » riD^BEgS.il, # Tp CD 

H 3 . ^«EO«Fa/f^jte«»llc*iV^-C, i CD fi £ H: , - « , »«EiC§l^ 
„ iU $ H K B§ L T I* » iftt LtO.Old m»I»20.0,i mO|5 

H 

J:t)/hS^»»*ilfi!0»^, *S S # co S5 £ W: , fto. 01 
m m 75 mftO. 50/i m cd IS B T? *> 5 . <t*)*#V>E^«jg»:»«^-, * cd SS £ ft 

~ -o co S <fc 3 9<0BrSa7t>$@4 Al:», ft S! ft * 7L 5 4 «s?iBat?* L 
T *> 5 . 7L54tt, »ilffl«it#a*^w*rii6«:l**vtffce>ftv^ ~ o cd J* « # 3 

SrlUCLtRS^nS. #3BWcD$JS*3lt6«»lcoffiKfc1$»tt, E J*J cd ?L ^" *fc 
4SSgW*5»*4f.f , cd ifc # — !ttIoSanIffi4C t T?fe5. .fc U £ 
^ft/i^-^Sr^Sii 5. 

^ ifc + cd fi ^ {Mc S ^ i" S fc * cd g £ ^ £ R £ ^ S 4* ® ft ft » if » 8f & ft 
g£-e*>9, jfc -e # «> <b ft * . 



(20) #S?9-5 04 36 2 

E I A 

p= — 
k.t> 

e n -y v 

t ii i& «• a a -e *> 5 . 

£|0. 1M • NaC 1 X. t* P H7. 6T -5 , E»4 4 If 6!) fi»8fi » W P H K *J 

lt5DNA<D8^, P ttO. 06 m m k ft 5 . -tOEJiJW^y^^^ftiSiSJI^j&sl&P 

5K, M&frti. - *5E«J«*rt "C»» LtV>5 t Ji. ft r £ t iSffl*5. 

3ii6#l *5 <^ T , Si 2 2 |:». R § »3.0m m <B « ffi 3 0 , 3 It, g S **)3. 0 
mmO-til?JlI-Stf!flI©(Sa!3 2, 3 4 4 t*tiS*8 2 4 K It 6 ft 
•5. JS§»3 9©*A|i % S5 $ H #D0. 1 m m , B wlill.O/i m , £ Lftl.Oji m 

LtSftil, » « ft: 3 9 tt , te«*3 9 0BH3 8tIor»*-iKT«illi 
36 

fris^ffti J: 5 ft «Sf * » 3 9©i-SXtJ!»ig« ttiiJtSilsfcSr iCIt 
•f << # t? *> 5 „ 

2 4Sr«fiK-r-5S:F8fSr^tf. £ £ Si 2 4 I* , ?SiliB«ig#a*S:«S§2 4«:iIo-C» 
frrtT?l»*-ICt»tft5 J: 5 <C^atJgRJt5i&!?i 5 fc5. K ft 5 8 PS tt , 
tismmz 9 l*J li 8? * 3 9WEJU3 8Sr}g<K-r5I!:K*-&tf. *S £ # 3 9 <D «■ * 
l± , IIK56i:. 7 2:, «tttt5 8& *tt*.-CV*«. J» « # 3 9 I* , £ £ 

«2 4 tf> J& SB 2 8i>5)SS»loSS^ffi«^?-^l-tE4Utv>5. — o © 
ft* ft XttflCSSV^r^tS hSrffi^TV>5 0 



(21) #£¥9-5043 6 2 

-fl|iL-Cfi.o|B}£fc>-ett*<. S^5SrtlCJK^hSr^B£i-5«lli»4, 05A 
«i@5 Fl:*ltfc5. 0 5 A ic ^ t J: 5 t > COJgJ^aKW:, JSIfl:39(D 
IS H5 5 6 lc««t5;tSrlWtt5Si2 2<OS«±lcg!3ttt<07* Y v * 

)tlcBlH**v57* hu^^ bm 6 0 tf> SB # I* . *SStt<omfci8ifc t » , -Cj81»«= 
fc 5 - # , *Bm8P»liSJi2 2ligJofc**-CS>*). £12 2irftSt«. 
^WipIC, Stft»ffi+-cm«Ufc«, S12 2lcii. ^^^fgB^^-y 

o8?iKfi-em{feLfc&<D, 7* h w ;* hie ottt5Si2 2as^L.-c*>* 

o 

B5Ci»61*SJi»5J:5i:, Si2 2 d5xy f y^fei i: 7 *- 

H/^^H80t«*t«#, tO3SllgV> 0 H 5. C IC tt * S$8 2 4iS^ 

& 5 . 7t M^t?^ MS:SI2 2 Ox y ^SSo 1 /10(OlSt 

£ <d iof& lc L 9 € ft o ^ o T . 7t Fu^^ M6 o©f Stt, r. tt tc & C 
T S ^ L ft H ft ft V> 0 

<r> y it Y u*J x v m 6 o # ft £S i U, £12 2 ^ o . 
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#»gn<D«SHrti::*3v>-c, * v + > ? & a ti , # < <o mm<o * m -v n b r. t a* 

55c IC % m 5 F t: &m-f Z t . *^-^!)^3 6tll2 2l:8«t5S(|j!! 
L T fc -5 . ##iBco«SHrtlc:J3l*S#a&3!16«lc-C, # - * 

y 6&#«flE3 9WE^3 8 ± IC E H L , # — * y y :/ 3 6 # # * # 3 

9o#*i:lg«-*-<5J:5«Jii-5araft, ifc «c , ^^-^yyT'seicottStts 
9 CO «■ * £<oraic«#&l$>tl0-f5&l«£«rflS;t-CV>*„ £ CD * — * y y7"3 6 

5. Ztl\Z X «3 , W^-V*safi*H-C» *^<-^.yy7'36t«i*«c39t<ora 
*: # fT £ « T , ^-C»^ftfe««t-C*^-^y y^"3 6 tttmifc 3 9 CD «• * £ CD 

*Sr * «2 fifc -f- S . rroa«©i8aii, (field assisted fusi 

on) tfftijli. 

# ^? - * y y ^ 3 6 «: ® 2 2lc|K«S-er5fc«)C^ffi*n5SEtt, & 1 k 
VtfeSttiSfft LV^s, 200V 75 1» 2000V cd «S B iti:!: # tti * 5 . 
H*«FlSIW:, *5l400 , CC9ja«|C-CiKl30»T?*)5. CL <D i& ft , *U300 < C7I»^#?J600 
to«SHrtit5wi*5ffl*54S, 400t as#Sfcia£-C*>5. # 36 9i cD © H ft 

»c*5it<5»a*5ii6««w*si''-c, # - * y s> r± , u5-^^#fi^e.*o 

5 ; i Ll\ £ t> I* *l tf , ftv^RSfiaftcDiri:, A^-^!)?^36S 

tfil 2 2ft, t©ro©a^ra©«M«:*at5 will 

D & # W 3fe S . ^±'lcil«Lfc*^^-^ys'7'tt, !J 6 i»f 



(23) 1$S¥9-504362 
. t£ & g K »* , Ifi©t«flc«SXtJtDNAOt«Sc»ife4}f jfcftCffiffl t, 

zr7xm&v-*"(-)-xmt±zinzi&cxm&-rzztifim*z a 0 6 k: »* » dn 

A£*iS. i£ # £1 « 6 6 li s JSS*3 9*s±< «riJ$n4v>fiigf-e*)5g#«2 
4<0-6B^Sr^r-r5„ S&-©^e&3 4KKI*e>HfcSf|-<Dge8t««6 7 K: « « 8: 

38 dfc £ it: 5 . CL <Z> « #li , -^-<^^^«mStvfcDNAW|S»«jgft:«r®jBS-e- 
x m#«riioT|g — <D ® ffi 4 0 4>f»SSfS2 4|lliQ$2QSi4 2 l£ [«1 T # fr 
$ * * . 

6 8 # Sg - (DSSU 3 2a>P>&-<Oigffl53 4K|6jt*-C#fT-rSfc#, 
g|fS2 4rt©I4©fe»fl:3 90E?(3 8CJ:!))!SS*Ji5. ft 
S»3 9 i D N A # ^ 6 8 t(Oraoft£fpfflli x i 6 IC * L t & 5 . 

0 6 IC fc' V» T . D N A ^•■f 6 8 li , g V> ^ 9 T * L t fe 5 . Z tl h V> & <D Jj 
[fijr±. D N A 6 8 <0#?t * ft 4rjj*-t-„ DNA^f j:i»S(4:3 90£^|3 8^ 

lot§fft5if , DNA»^©*SV^iau, SSS«:3 9tf§ia«lt-C«t»)>i 
tf C i # tti Jfe 5 . w4xe>5l«-»t-CJ.O«l»)jiA/«DNA^^«, 6 8 a i L T « 

St-rS. @ 6 ICf f± p SSS»:3 9a5jK^h-C*)<bt#, DNA#^6 8tt 

, 51 SH* ?> *t fc BS K , jSSfl:390S!)tS#t5. CftkOlfcWfrB:, *: # V> 
DNA^f «rjflLt, ^*t6»Sr«ISi|c*tL.-C«»-rSir#*.C*v5. D N A # 
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C:ntft#WtC, S»3 811, f f>LTEtLfc®ffiiL. wwT. j» $ # O {fc 
B tt *S - T» I*'* < . E?aj<Dja9Ta»ft9tf&tf&lcEfi$ix5.fc5lci,Tt>*v> 

. 5E , £ ^ 3 « hc , &&m t &m-r z>& n u & m k » o t ssttstf^ 

LIZ. mm* ft ffi t5:til s »FffitJ)5. DNA»f )J!:oE«4rIi:T» *t "T 5 
< t#coDNAS:S6»S-ar &0 §1 o » 5 * <*> « ft Sri OiSjKWKKIfc-f-Sfcft 

tc , ft ffl -r <& r t * m jfe 5 . 

fcUtt, g$g2 4 OlSAi 2 8 d>^> t£ U, S:S«24Wj£SfB2 8JcJP^lcE 
a$Hfcffirtl-V!?Jg<D»rffiS:W-r5. V?BO«Sf *7 2 O E 7 OiS^LT 
fc-5. T-A73. 7 4 tt , -«BIJ1TXISU, iR#ftfSI#7 5& tfBil#C«S7 6£ 
J& 1" 5 . V*f$Sf 7 2 0±ffiV*igl6rI©SBttS7 6U, £ £ « 2 4 © # 

, *S*B«j£tt:a*tt«£*V. V^Jg<08?${*:7 2<D&IIgc«J7 6l*jKJ&*>i&£*LS<k 
V*)gttSfl;7 2©i-ttiRHt5. i»)/h^v^V^:^Oip5Wft:7 2B:. 

-ooEJil 7 0rtlc#S-+fe©V^^<D*!i$ft:7 2Srftffl-rSwtas^rtg-T?fc 
•5 i # x. <b S „ Wttf, i 5 /hSV^V?f OjSS#7 2li, $«iB240l- 
0«gSB3 2lcr6llt-CiafSb, VV#=Jg$S§{*:7 2 11, 4 »!gZ 

(DigfS53 4 ICr6lH-XEB-r'5rtASm3l5 ; 5„ ^OljCttltJ, ?& ffl «* it # ® 




(25) #^Jp9-5 0 4 3 6 2 

-<o*asc3 2*»e>f&-<o«sas3 4 icisitt x»»-r s * # , * £ ^ » »i «>§<*: i* , 

/h $ ^ V 3= <*> ^ «: 7 2rtlc«iDii*ix5-*, *£v>»aJ*ia#l±, 
t*ffl«iSfl:7 2SriotiSii5 1:S, V>»ifffl«iafct>X, & 9 ii * H 

L T *> 5 . S 8 I: It . SyyttWJgftWjSSfra 0OEJI17 8^*Utfc5. m 
8 Ott, £ £ # 2 405JSESP2 SCML^ffKEIS^fcBrtl^y^^Oi 

6 i r t!>5ai*5. ztib<om-<oWU 8 2 , %~<dW & 8 4 R 

rJ5» = <oPfflJ8 6«. -ttv-eti., BaStiSB8 8«rHl«-r5J:5«cBaia$lxXi3D» 

, EH7 8rtCli, «-S^ife©* y T-ftttf »8 0 «r3f S©ff f ©/^ - 
TBaB-t-SrtasaiJfeS. * y T'ttBrffirolliStas 8U, S^S2 4W^ff*f6l 

5:t«stStfc5. 5€ ic , St>»a*K«-^#e,*v5ia, «r fc * I* is ic n \z 
m*»<c3E5SSr*o^-6iitcJ;9. »K*RSHi, B$ BJ «> g i§ i # K ± & t> <*> 

iixli, K # 36 B l l OJi, E»S12 o ©i 5 ftKfCiriiSntfc 9 , * <o 
ftU<D&M<omfe<D m — RXtmr.<o£.<DW?S:®m3 9©«3 8©J:pi!cSSS 

S»3SEl 1 OH:, 09|c*lTfc5, 0 1 2 UfcE^SB 2 0 C 
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*i S 4 5 I- , K^ISI 1 1 014, -t<ora-c5s^$H5«inc»u-c^-f-*-^«i 

7 *m b L-CtttBi-S, I-ffl«S4 0&airclt4 2 i: * <« x. T ^ 

4 •? , R « # 14 , b1~ Z b &M$kZ> . L.ri»L/£j&Sf>, S 1R W»c , X 14 {»r >J» 

E«W*/<*-i'i::ti£oT£fc-C*>.5, BP *> , iiO»>#;LWf&fclitt0>m#«:$S£ 

s * s w 1 14 , *«wroe*rt^»ca[^Lfc'{><D-c*><5. Liaft#6, e#si§ 
ai i o»»-a-, i-«ti4 o ti-ffli«4 2 t»iRnc«fe*tv5m#tt, 

4 4t4 91iB*n5. 

/§2 2Xt**«<o**Mci4A/*rf+tt£;K-cv*.5. #-»«ffi4 2i4, %-<r>mu 

3 4JCTS3gf«2 4 <0&n 2 8 C fi o t E t $ Kfc HI! ^ h y ?7'Sr«xtV>5 
. f& ~ 0> S ffi 4 2 tt , SR-®««1 2 9 KtSl 2 2Rt/«-®0»iS«CI4A/«# 
£ *v T ^ S . »S*^IJ6«lc*JV^-C, Itl^hJy/, SR-tf>«*i4 02fcTJ<|g 

^o5rtne<©9f3£^»-st)t|R-o^(ora^is-»mffi4 0i:, «r©««4 2 

K-fe^^^a»4, S-©I£o^l 3 4KTMtfl=3 9 <D SB ?ij 3 8rtfcBB«$ 
*vfcSS-<o-fe>-f-mffil 3 0«r|gx.TV^. R-fe>'^#©l4, & ~ (Oj?rJ£©;6 l 
3 5 IC T 8> « flr 3 9 © 3*J 3 8rtKEB$n;fcgS = *>-tr^-»J-«lgl 3 2 & 3E «£ fit * 
I-mtVflSnOtt, g£|g2 4WJiEgB2 8t;:f&o-CJ&fi)c£*Vfc 
SB — C-feVtlK 1 3 8 g 3§ 2 4<D|R — tf>«8g&3 2JC(6j»t-C, EM3 8rt 

K E B <* *t T 5 . S8l3 8rtK#S#3 9l4#aEL<it>. -tWrtSUKl-fe^^ 



*S8 9! © — 

A3 8 t4 45° 
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§82 4CD<B!|^3 1, y y^36HotI|22*t#JHrv^ < 

S& — Oir^ifSffil 3 0 tf> ft: g I* , Hi OAIBl 2^61«t5:H5B*5 

o 

01 0 IC ^ t , S-(Otyflffil 3 0 , 3 8rtTS 

§8 2 4©Iffl2 8CSotl2i$tlfc«i-C^ltfc5. « # 3 9 , E SB 
t yfiB 1 3 s^iBdfiC^So-cfifiSix^^ie-C^LTfc^ds, i» 1 3 8 a 
flcOrtSM£te*V> 0 — *y3,:/3 6tt* %$#3 9 lCfi$$niolK 1 3 

01 1 lC f± . S«IS2 4(D{B3g3 1 ^b{*gt58B 1 3 7ds*ltfc5. a 
Bi 3 7rtfc:iS$flctt:#£Lfcv> 0 t/^3 61*, IK 1 3 7 <D ± # |C 

fiaS*tt^i^ffi-C0 1 1 lC/Tltfe5o 

01 2 , S-Oir^irSffii 30^Sl22lcfiA//cfMlt$tvIo^TI- 
<tt)8¥a«c|ft^r^«J:5^M-o-fe^^«|fti 5 2lcS«*tt-5S3f-Cfc<5lff- 
<Dir:/lM3A,rtfttttSI«l 4 OiJ/^LtfcS, 

|g— O-fe^-^mSl 3 0(D^O»fS^^LtJ)5di, m~(D±>^ 1 3 2^R 

-©*ft-e^t 1 1 orttc6Bg$Hrv^wt{ces-r^#"c*>5o gr - ^ >- 
•^maii 3 2 , »§»3 9osaj>j3 s^-ejiEai-tr^iJ-ii&i 3 9 acse^h 

tV^5• fg-Oir^^Sffil 3 211, !&-<D-fcViMi^^ttl*«*l 4 2 I: T S 
12 2lcttA/^W(t$Kloizotyti»i 5 4lCg|R$^TV^o ® H CO 
tyf«»i 5 4|cfflttfi, ^TtcHi-#SB{cK9J-r* 0 

- <Z> « ffi 4 0 1*, f&-Otg«OI*A,*:tttt£I«l 2 8iCT»-(^f S4 0 \z 

KA,izttvztiizm--<omm<Di£mi a eic^o. k ^ © & 1 4 4 ^ m s ft 

l^^^titt^c I-offfi4 2 li, ®-<P«ffia>riA,*!f<iM*S«i 2 9 l:t 
& ~ *> ® ffi 4 2l£i£«£*,*:f&-<D&ifcS5#l 4 8Sr^ltai6Stlt^5. 
$-&^$IOtyfSgl 3 0 , 1 3 2(1, 1 5 0*: 

iicrsv>(c:B.oK7-r^mffi0Ki44icm^c«j(cfe^$nTv>5o m-o-t 
ytig«i»i 5 2^1-otytesi 3ot7-f-K/<^aiii 5 0 eg 



( 28 ) 



#£¥9-5 0 4 3 6 2 



y< v 9 B» 1 5 0 lc«Rt5. 

SB " O & ifi 1 5 6 1*, 7-f-K^y^B»l 5 0 4r C 8« t 5 . 

M » W » 1 5 8*7^-K/<?^B»l 5 0 £ K7^8ff08l 4 4 tc & 8 -f 

* . 

:/ « ffi IhJ 8 1 4 4fflJ; j4t|ff K7-f:/0B<o-^Jfe«o&fl;ttfc#iieog¥*B 
I* > 0 JL-3 #JL±JBi..£_fc_KJ& JSL,. JULUL £. . fe. jR M * 3 . .._ _ 

K9!tf>BWofc«>, HI 3l:*ti5i: ( §3gf«2 4lc«:. Jfc#J8«jas£ia;* 
*V-C*S«3, Sr-«>«ffi4 0&V»%$ixfcM-<O«ffi4 2WRJ-C^I&StLfcA^ 

& — tf> -fc V ih « ffi 1 30t»rotyf«Sl 3 2 tOR||C-CSSSl2 4rtt 

oBTi U^LtfcS. l 5 9tt, E 3 8rtW|g-&O!0-w9fS 

o*offlioSf8 2 4rt-Ci£#it&rtK#££;h,*S#M-#-r5S$t«r*-f-„ E 

# & fi 1 1 OOJ:p/fE^3SfiiASf^i!i-t-<5i:#, «t#*g#i©tafifcl4, ^<OiH 
tc £ ») g <b 3 . <D *t * , ift{*:«F»o«a«*t*S3f<ki-5. 

«flEV.i:*3le«)»c:Snc5. rKfe-oroffiBli. J& - <o US 4 0 t % - tf> ± V 

f-ssi 3 o t©ra&ut»-<D-fev-^a«ii 3 2 t^-comffi4 2 t ra & 3 
. S-©t«40t»-©tyftsi 3 0 t©isiossS2 4rtro«»:s«rt 

<Dfifitr±, US?** 1 6 0 a t LtSLTJbi-*, mHO-fe^^S^l 3 2 £ 
f&-0>«ffi4 2 fcoraoS*rt?-r<&«0t»4, U*J * ? 1 6 0 b t tT*LT*)5. 
0 1 3JCI4, 09»c*LfcK7W^«BElHlKl 4 4 StC7 ^ - K/< ? ^ 0R l 

$> 3 . ' 

E»^12 0©»^t^«fc, 1 0 »£ I* , 4rt©iS«:Slfi 

rt^m#«r«±$-e:5m73¥S:!4ssi:ttbH-cv^5 0 t>* & z> mti ^ & <o - m tt . m 
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liaft*6, H9ictt % K7^y8£ElH}Bl 4 4 ojgffi^i^f 

I* > A A f 5> * # i 6 l irIC-CiKiigfg$l 6 20v^f t^^fif icg^Sn 
fe«]JBSffiV 0 ^*-t-^ e r<Oi5lCLT, 3Sft«f|ggl6 2tf>m**&^KIS^ 
£ tilt®- <D m>m<D &m 1 4 6Ktt#£;h,£«EEte. AA«ffV.l:»lt»o 
Stti;i5. /WT^l^^^^ 1 6 3^^»ii*gSl 6 2(D-r^^^A^«^t 

% e^ssb i i otc^ur^tve^^r^-cfc s a * «ff v. & tt*-r 

x.^n> r COA^IEII, H ft *8 tg » 1 6 20^^^*A#«^*iSCT*S^;* 

ti, -c v> * ^ . si — <om.m<om» i 4 e«:n:t«-o«tt4 0 k a to k « & 

10O£?fcl£#3£fite, E^J3 8©ttt^IS^)9»*CS«S2 4(DjSfte» 
rt^56*$tvfem#0^$«r«aj-*--5-fe^^^S^«x.TV>6o <D £ tilt 

ffiv A d5ffl«*tt5Ba^j3 s o j?f ir as # > <o* ^ ir « is 1 3 0 ic *t -t- 

5 ?J 3 8 w i - o^fjgo^ci 3 4tm-<D*i' J 9-9.Jjl 3 2lcS6t5-?:^rt 

t(OttJ*6IllBfSO-«^, 0l3l:^ltfe5, ^ *t e> o S * 
tes m- <vmfe<D & 1 3 4 ICT, § # 3 9WEJij3 SrtJCffig^tb/tm-cO^ 
^Ihmffil 3 Ob, ~ <OJ% 7£ <D & 1 3 5^XBa^J3 8 rtlcEt*tltI-^t 
yfgSl 3 2 t «:ix.tv>5o *!8flo»^rt«ia5tyt8Ili, w *!, fc> 

£ s * -c , s?g2 4 ft <d & ft m m <d m ft * m & e> & z iz & ^ £ 5 1- — 

OtVtSSl 3 ORVm-V^^y-nmi 3 2Kie^£ft*:f6 I J®^&S:<S*-T 



( 30 ) 



#$?9-5043 6 2 



- K v 9 m IS 1 5 0 14. fBI « * H 1 5 8 & lUtftJ&StifcH8©^S:l"lfflt 
, K7^y«ffHB 1 4 4 tc 4 9 fg - IB ffi 4 OlJUfcl&SnfcmE&aHbSiirS 
« # Sr "t- 5 . K/<??B»l 5 0O«*JJ|ll:ov>r, £t T K f* flue tii 91 

t545, K?-f^lEH*l 4 40>«l£gi8<*>ft$JOlft9ia»e>, ffl99m& 1 5 8 
Sr^LTK7'fymJIIeIiSl4 4lc«t»$ix5ffiJffii^^w^fflH:, - S , & < 3 
* $ *v 4 5 . 

n?i m m * i 5 8*»e><oft«»^#ii, %-<d a*> u $? * * i 6 4*ac-cn«iii 
mm i 6 ao^T^^A^Si^jcBianiStns. i s 8»c*j--f5fw«nt# 

a> ft JB 14 , ^Bi<D«flEv.«:ge^$-er5aW»--C, f-o«ft*»i 4 etfctt 
5K7'f/«ffi@Kl440ffi^iS;«It5rt-Cfc5. rofcftttt, 
El l Otf>tftft#i>SBrS<ogr£tf>£i?«EE4»5 tllofiEv, 4«fiVM i Sri 
i: f , S$«2 4rt<DStEflc«»rt<DS#0»SSrJS^*-e:5. 

tii$ft5it, ©J«l#itSll5 8©m^4riS»<oSttfcU, C *t lc J: 9 , S^SS 
2 4rt<DjS#:«rffirom#<0»$SrfiT$«5 < , C © i 5 I: t T , K5-f78ffl 
Bl 4 4^0M««{|1 5 8t»«&$*tS(BI«l^-©-tt. lS«UStiSl 6 2(OWM 

f» » * *& 1 68tiCtK5-f^8I@8l44C«»5 

1 5 9t*tJ:p4$SS2 4rt<Ott<*:^fffio^r^«)tt®Sr : ISjE-t-5r 
ir-C&S. i O i 5 t I T . HB8<OSffi V. 14, Br£©-Jg«DSi;Slc#;fciT,S. 

|i 3 lc * t i 5 I: , 7-f-K/<y?@8i BOtt, I-©A?jffl^ i 6 7 t 
, 1 68i, ffl*«fl 6 9t«rtt5H»«BIS@Kl 6 6 Sr 

GIjI-CV>5„ » - « A 7J «S ^ 1 6 7 (4, 7rJSd80B 1 7 0 «r ii C 



( 31 ) 



^¥9-5 0 4 36 2 



X 



rJSBSlHlKi 7 011, H^-T5J:5«c^«SUfclii!ili*iSl 7 3 a> j£ o T ^ 

5. jg-scirctKBgBB i 70, i 7 gnttesiaigi 6 6 

ro-tfl-etl-Sf — TAttSg-fDATjiS^l 6 7. 1 6 8<D-f ^ f — ^ >- ^. . /< y y r 

6 6rtt, S-©AA«Sf 1 6 7 (i, A*l"^X^ 1 6 4* 
iiC-CH«)li(BISl 7 5©^^^^<DA73*»^-|C^^-*ix5-^, SB - <D A 73 88 
6 8tt, A7JW^^;?17 6«riaC-C^ro.7*9^tO*S^-|Ci^-g-S^5„ U- 

* * 1 7 7, 1 7 8 14, Sn«fB8l 7 5«r*r©BrSwf£»^~-fiflr£*5fc«> 
, 0l3jc^-fJ;5lcgl«£*lxrv^5. 0^LIoKiLfc«)SCJ: 9, H ft m 
BSflHlKi 6 6tt, SIS2 4 pj<D«tfl:ig«j|::*irT i •5HS5<o«ffiv 4 
O&SKttJS-fSffl^te-^Sr^^mTJiiS^l 6 9 fc: # £ $ * 3 . 

J: 5 47 ^ - l"< y * H K I* . bB 73 iSi * 1 6 9lc*jtt5ta73^^-t*Bg«>«BEV 

lc:38±£-B:Sfc«>, Sg»itf4B«lBlttl 6 6 « tU 73 «S ^ 1 6 9ti^^$HfctttS5« 

-«ittlo@i 3K*ti?i:, «>i)^£iieE«, bT£v$?;**18 1 

8 0«rIt5S!PSff@8l 7 9 |: J: !) :oiHLt, *T £ w ^ 

* * 1 8 1 »4 , S^mflElHltel 7 9lcJt-f-5tU7J«S^l 8 2ti-CH»Hi*iSl 8 

e 

mi 3 IC^ Lt)tt5t0K 1 8 3 . ^U>*i*IS§[eIS&l 6 60a*5g^l 6 9 \C 



( 32 ) 



4*S¥9-5 0 4 3 6 2 



:i*ittit5t>»-efc5. <d a to fc «> , tttit@iSi 8 3». * o a * « 

* K T SI #P 2* # 1 5 8»C*S-&$itfcii»lJi*I#l 8 4 S: fit * T V> S . H » it (f « 
1 8 4©^5^«3AAB?I1, A * w i> :* * 1 8 5SriiC-CH»ii*SS0Kl 6 
6 © ffl ;*j «S 1 6 9 ic^-g-^ni-*-, S » *S IB & 1 8 4ro^"f^-^<OA^iS^ 
14, i> * 9 1 8 6 Ct£9«E@K 1 7 9©|llAHf 1 8 2 K *§ $ 

ttrvS. 1 8 7 , 188tt, Bi^-rsj;5»cittStEiKi83rt-c 

Bi3&:*LfcHJ&fc*Jv*-c,is»i««»i6 2, 172, 173, 175, 

1 80, 1 84H:, — 09 & L T , r *#■ n ^ • X (Analog Devices) 

f>5!!6##A D795N t UTA#^ffi-Cfe5H«)*i*SS&«r«l^5C:t^tilJfe5. 



fifllSffi V, W: ■? 7 * 15V "C fe 5 „ 
01 4»C*Ufc|HlKI-<t9, S««24rt©fiS«:«f«SOteK^^rat*tC«<b 

5 U: :b £> -f , M — Rtf^ZKO-fe^-^mffil 3 0, 1 3 2<DffliZ m&<om 

ifcflE;^, K^Rt7m^}<0«t5^-5:<Ote(0» (field) kteffl-fSClias 

6 \£ , gBja»_gJ|_ tc HUT, 0 1 4flS@ l 0S *. tf , A IKI » # Jk S* , 



R 1 = 10 k Q 



R , = 10' Q 



(33) 4*^9-504362 

* IB W » # 8 <e IS t£ W »c is v% r , SS«2 4rt»ciaE*ixfcaK#a:«:. K m 

yftStvtv^. c © & K te v> t , iiK^Stt, jSKrtlift&tv5J:5*BBa: 
1 9 4, 3 81 9 6Xt/ia«4aS51 9 7 SrJgjjJL^Si 5 £-&<D&&ttB(C 
TS$S2 4COIE6B2 8d»P>ii:3iCO^J8»iEB$ix/cSSS«:i 9 3 4r«tt^5 
. 01 4i:*ti5l:, AiBi 9 9tt, Ba*5cSi«l9 4.ftt*i§I&i9 6«:i§CT 
8SE?ll 9 2SrIot^ffU, HM11 9 7CJ;9I«. «? « £ *v * . i§ IS 1 
9 6 fit , K H 4* , ffiAKX«»ia^#if ^Oie%Iot^4Tt50l:fiiS!t 

soicasLv^tt^w^^-c^^-rsrtjjswjisa,, us 1 9 6 nea, wi.o 

*i inWIftlO.Ow mT?fc !) , * SI £ H , *&1.0tfm;&»e>iftl0. 0/<m<Z>t&Hl£*> 

3 „ ^-©?ijjcT^^-t-5itefla», 1 9 9 • & u-cgiut, ««tsr i#W 

315 S „ 

ffl««tit5 i 5 *&m<o ±&<onmw(o&m&Fi 1 9 2 ic * o . *a 

* 38 W O «S B f*HC *J ^ T , »a/«cgsi?llffi0iu-r, gSE^l 9211, *g Jfc 
<D&T±\Z : Bf&.£ftX^Z 0 * — O = >- f a — * • r/^!) XAj^Mitf, 40% 

, -t<Ot&^«D-SB^«:«l»-C3fe«[U, «• « O Rl ft « 1 9 4 & # iS & 1 96i| 

_h izE o -r >f * o • U y^57feS;$ISt5. 

* S 2i J£ 09 K *5 T , $ # 1 9 3«, g45.0nm»t) l lil.0 M i©/<!)ir 
*> f. ^ o t V> 5 , gSE^Jl 9 2<O0fS<O^?' i ?->'^ai$ HO. 35 n m t? *> 5 „ 0 



( 34 ) 



^¥9-5 0436 2 



x h 5 . 

ssE?ai 9 2 <D&mm<r> — « i* , e . = y — <» z t£i&j&&mm \ 9 2 <n — 

y - KB JS »* > S«S2 4 0l-©«85 3 2 lCfiIUfc-*, g*a24©ir© 
*S3 4lClift«J«riBeU/i:. ifc I' , E . = 'J - *B SS , 88EPJ 1 9 2Sraot 

. E.3y-»ia*sEB«(«ai9 7ic^ufci:#»c, E.ay-aaa&gttasiflfiKiiai 

9 7i>fe»V^T«n5fc*lc, -eo*l6lSrX5€-r5«tet>a^Lyt 0 E. 

= y-aate*s^-»«ssP3 2ti3Jt5ia*6^*»e.sg-<Djag53 4 \c&tt zttvuz. 
t> ^ is s ;r * a* m * a „ <Dmm<otemvtc&mm&&s< v r Rvm 

IS |c o a» o fc i # K , SS IB « fH X G it to X fa Z RUT 5 & & * 

_t 3$ © * 5 k * aaE^iji 9 2 ft, * - s & t* * - tn -c »a is # # -r 5 1* ® 

fii;M6t5fcft, «-E?"Jl 9 2rt<OKtt««cl 9 424t*ii«&l 9 eo^teSr^ 
aSE?"Jl 9 2©-o©I45tg!!£#aH:, g2E?H9 2rt-CSlLfc*« 

ic^LT&SrKteSt-f.srfctfmjls/.ev^ o -c , # tt # i* , Bs#fcj ft *§ro±;tr 



( 35 ) 



#^9-5043 6 2 



*s i> t , ftf o8^o^y^-2 o 2<7)iilci:5ttt*oE^]2 o o^SS 
S2 4f*3i;iSaS£;h,Tl^5o w Jx fe <0 s< ^ * — 2 0 2 l± , SlRlt5fll8 2 0 3 i 
!Sa2 0 4 i:«rWr<S«^^^«^bTV^6o '<^#-202l** £ « » 2 4 tf> 
E»2 8^bi:4ltV>5. /<y*- 2 0 2 ll, ««2 4rt-C«^l&tf«^Jrtt- 

U: ffi B £ *t T V* S „ gU206^/<y*-20 2 0UJl©|IIK»*S*lt»9, 

/<y*-2 0 2 0-+S&t^i«liJEft^5:^t*5^ % *359Jo«6Brt 
o#a/iHJE«fc*5V^rW:. #«E«S r |*, Siia^iiK2 0 6 «riio"Cl6¥- 

£ , «• ^ ^ # - 2 O 2 <D m £ H li , »B***-ifct/<y*- 2 0 2 tr 1 
3a^£<Dfcfr«L#5<fc5f£K£^5&Kri*fc*o D N A S: ^® t 5 gfiof^ 
£51-, #/<-7jy^3 6*/<y#- 2 0 2 O«» 2 0 4l:Miht, # 
— ^ »l y^fc/<y*- 2 0 2 <£>ffi SB 2 O 4 tOH-ejffflteas^fT-t-S^SrB&JtL, 

iwaa^ 5 am — i ic t ^ y * - 2 o 2 <o&m 2 0 0 $:iot»fft5 i 5 t 

* - 2 0 2 I* % IK 2 0 6 §:«fiJt58a^«fS*Tfc5^, SB 2* # fT 
0 1 6 K 12 , ftia^E* LIo»®t53Sl2 1 2 tj* L T *> 5 0 

Romfe(&-cntz< s mm 2 1 4 ^ /^y ^ - 2 0 2 <on 2 0 o&miT&ft-rz 

0ti5li^irfc5o 18 2 0 6 ?:IotS^JO/^* - 2 0 2 0H^aiB2 1 4 

as^tb-rsttffias^LTfcSo 49»»t, 182 o 61^5 

il *§ & ffl fc ft ^ L L ft # . fc$g 

fi, fc-t <z> «l co fl& t± , ^<O^«$:0a-fr-rJC % X lifted* 



(36) ^$¥9-50436 2 

R 91 tf> . jfffl fig 2 1 4 I* . f^^««)«#fC/7ltiS. 891^2 1 4*51 
B 2 0 6l:A5i:, iS2 l 4(i^ f >f ^ ^ of L t 

aK2 0 6«:ICtff»§niJ:5^t<5„ »fi2 1 4 2 0 2 

»t;i8 2 0 6fti:fl:tt5^, 10 tt 2 1 4 tt * »^»Sof:|*£:L-C^So 

» aa 2 i * % - 2 o 2oraa>feBBj&;*^-*rt «t si * & aa 

2i 4«> ^^s^jof ^^^«^i«i0st« c t^asstis, « St ft 

01 7 A^IH 1 7 E K r± % — ^<D^^^ — 2 0 2£3§o-C#ft-*-6<B*tf>*ffl 

Jfi2 l 4i5^ tt*)5o Bl 7 AicB^tS i 5 1:, ^y^-202«rISt5 

B 2 l 4 I* , IB2 o 6rtT^y*- 2 0 2(OMHI^l#5J:5l:I^l^* 
3<oa*#a>5 0 01 7CCI1, IB 2 0 6 |:I^t#5»SOgV^^«|uf»L 
»B J® 2 1 4as^LTfc£ 0 ^ 1 7D|:^tJ: 5C> *fl 13 2 1 4^18 2 0 6 

0 01 7 ElC/Tt J: 5 IB2 o 6^b^ilc^|:fflfc4f>tf, 8J fla 2 l 4 <D 
»te U: J: 9 . iB2 1 4». ^iiaoaHHDr^^O«tt^lelSt5. 

- # , B9l8A&tfHl8BlCl*« -=e<D5»ttWttS* 5 *^>ttfc^«J*^*fffla2 

1 6i^ttfc5 0 ^ *t si ft *w «a 2 i 6 is. mmt£Mfo<oWc%j<oni&<07*>(*? 

4v^gSl:teTltv^o ia 2 l 6 a* il & 2 0 6 & il 3 £ # . fflJfi 2 l 6 , 
i» 2 0 6fci*t6Jt}, »<»ft©»«i:«»t«iittB*f, 1820 

fig -0 S o 



( 37 ) 



#^F9-5 0 4 3 6 2 



SrS&StcRfiU^.5^t**J-C&5. © J: 5 C , BrStfXgjStt&R, BP *> «• « 

, E^l 2 0 0 n«>IK 2 0 6 O J: ? «SS (O ii C t»frt 5 i t , * 

B# K « & 5 w t & -aim-? *> 5 . 




( 38 ) 



«F^sp9-5 0436 2 



±U<o&teWtt* ±x <o & -c & ic - w \cv t>> & g -r * r £ to /,/: t> <z> -c tt * * 



[01] 




40 



44 



FIG. I 




BEST AVAILABLE COPY 



(40) «f3l¥9-5 04 3 

[04] 




( 41 ) 



#^5p9-5 0 4 3 6 2 



[04] 




FIG, 4A 



(42) «**9-5 04 36 2 

[05) 



n J FIG, 5A 




( 43 ) 



#^9-5 0 4 





BEST AVAILABLE COW 




FIG. 7 



« 



( 47 ) 



4$&5p9-5 0 4 3 6 2 



[09] 




FIG. 10 



( 48 ) 



4#^SF9-5 0 4 3 6 2 



[011] 



•36 







- 











-130 



FIG. II 



[012] 



137- 




FIG. 12 



( 49 ) 



4#^¥9-5 0 4 




F16. 13 




FIG, 14 



(51) 4 

[015] 





FIG. 16 



( 53 ) 



4#^pS-5 O 4 3 6 2 



[017] 




FIG. I7A 



214^ 




FIG. I7B 




FIG, I7C 



206- — - 




FIG. I7D 




FIG. I7E 



( 54 ) 




FIG. I6A 




( 55 ) 



9-5 04 3 6 2 



INTERNATIONAL SEARCH REPORT 



No. 



PCTAJS94/06315 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(5) : 00 IN 27/26. 447: C12M 1/42 

USOL : 204/299R. I SO. 1 : 433/M7 
Accotdga^ ImcmiOooal Patent Chuufca&n (IPC) or to both mgoml classification and IPC 



B. FIELDS SEARCHED 



Uiosnua documentation searched (claulflcatioo fjoea followed by cuusifieaUoa ijiiibob) 
U.S. : 204/10.1, *9*R. 1S0.1; 435/2*7 



Dooumoiuatic*ao*roJ*ed other than i 



i to the extent that such 



ue included in the fields searched 



Pootr o sd c dato. bwc consulted duriag the i 



•catch taerne of data besoaad. where pneteM*. search teroaueed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, w*h iodicmiioo. wbcro appropriate, of the rtdevant peasecco 



Relevant to ckim No. 



Nature (12 August 1992) W.D. VoCkmuth & RH Austin 
"DNA electrophoresis in mscrolithographic arrays" pp600- 
602. See entire document. 



1-10 



[~~] Further documents arc slated in lac 



i or Boa C | | Sec petcac UmUj i 



* tf« k Hwi|i r<M Cf t*m* taa m mm 

to kc of putaoiar ftbWMO* 
*£* wrW Innwiil y ■ HTrfi i rf ^fhf Q» ■ H im liaUj 4«o 

f 0»a— wt whk* Unw ao^Xi — yrtoHty cfafaK*) oc wMO fa 

cited to ojttlbb <bc MMcatioo due of snoter cdoliea or after 
Uamm* tfcwwg t» — owl tfod-ow . ■ 



Oawqa ptfUoOcd prior to tta 
tbepHorty4Meck<faaJ 



r priority 
■laadlkc 



eovd of eojMOl be coooi " 
fetokooelooo 




fajoaj tifario— to » pmrnA il rf •* tfc* *A 



Dale of the actual completion of the international search 
30 SEPTEMBER 1994 



Date of mailing of lac internal taoaJ search report 



21 OCT 1994 



lEBLINC ' 



Name and mailing address of Ihe ISA/US 
CooTOsioacr of rmcats mod TroOtowrko 

Boa per 

Facsimile No . f703) 305-3230 




Author 

NIEftLfr 
Telephone Ho. ^03) 305-3325 



Form PCTfl5A/3lO (second st\ tuWuly 1W>» 



BEST AVAILABLE COPY 




(56) 4*^9-5 04 3 6 2 



])*&*km~~-BSM 14850, >r 



